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e Background of VIIRS Sensor

« J1 VIIRS Pre-launch Testing

 J1 VIIRS Performance Assessment
o Status of J2 VIIRS Ambient Testing
e Summary/Conclusion




VisNIR

VIIRS 22 Bands:

VIIRS 22 Environmental Data Products

16 M-Band, 5 I-Band and 1 DNB (EDRs)
. MODIS Land
Band | Ac(nm) AA(nm) Resglpijat‘itl)ar: m) Equivalent . .
Band 1- Active Fires 2- Snow Cover
DNB 700 400 750 3- Land Surface Albedo 4- Vegetation Index
:g 5- Land Surface Temperature 6- Surface Type
B3-B10 7- Ice Surface Temperature 8- Net Heat Flux
B4-B12 9- Snow Ice Characterization
Bl Ocean
B1
o 1- Sea Surface Temperature 2- Ocean Color/Chlorophyll
Imagery and Clouds
12 865 39 375 B2 1- Imagery and low light imaging 2- Cloud Top Height
M8 1240 20 750 B5 . .
5 Eh T e o 3- Cloud Optlca'\l ThlckrTess . 4- Cloud Top Terererature
M10 1610 60 750 B6 5- Cloud Effective Particle Size 6- Cloud Base Height
13 1610 60 375 B6 7- Cloud Top Pressure 8- Cloud Cover/Layers
M11 2250 50 750 B7 N Teata]
14 3740 380 375 B20 ) ) ) )
M12 3760 180 750 B20 1- Aerosol Optical Thickness 2- Aerosol Particle Size
B21-B22-B23 3- Suspended Matter
M14 8550 300 750 B29
M15 10763 1000 750 B31
I5 11450 1900 375 B31-B32
M16 12013 950 750 B32

14 reflective solar bands (RSB): 0.4-2.2 um and 1 day night band (DNB)
7 thermal emissive bands (TEB): 3.7-12.0 um

Dual gain bands: M1-M5, M7, and M13
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» Proven design through SNPP mission
» Comprehensive pre-launch testing, and on-orbit predictions




Radiometric, Spectral and Spatial testing
> Ambient, TV (cold, nominal, hot), HAM sides, E-sides, detectors, etc.

Ensure sensor performance meets design requirements

> Compliance, Waivers

Capability to generate sensor performance parameters for
on-orbit operation and calibration

Support modeling and predictions to ensure overall
science objectives are met

Development and implementation of potential mitigation
strategies to address artifacts and noncompliance issues



Performance Testing:

Radiometric (SNR/NEdT, detector
calibration, dynamic range)

Spectral (IB and OOB RSR)
Spatial and geometric (BBR, MTF,
and pointing)

Others

—  Polarization sensitivity

-  Response versus scan-angle

—  Stray light and Near-field response
—  BB/SD/SDSM characterization

Thermal testing
Vibration testing

Electromagnetic interference
Special testing (ETPs)

Testing Phases:
e Component/Sub-system Testing

e Sensor Level Testing
v' Ambient:
08/24/2013 - 01/19/2014
v TVAC:
07/16/2014 - 10/30/2014
v Sensor Delivery:
02/06/2015

e Observatory Level Testing:
v" Sensor Integrated to J1:
02/20/2015

v' Environmental Testing:
April-September 2016

e JPSS-1 Launch:
v' January 20, 2017




e Test data independently analyzed and reviewed by

Sensor Vendor (Raytheon)

Government Team
e NASA
e NOAA
e Aerospace
e U. of Wisconsin

e Test results reviewed by

Data Review Board (DRB): results primarily from sensor team
Data Analysis Working Group (DAWG): results primarily from
gov. team

Technical Interchange Meetings (TIMs)

Regular briefings at NOAA-led VIIRS SDR meetings

General Agreement on the good quality of J1 VIIRS test data,

and instrument performance 7



e RTA Mirrors Changed from Ni coated to VQ

— Improved spatial stability with temperature
e Dichroic 2 Coatings Redesigned
— Improved spatial performance between SMWIR & LWIR

e Eliminated Throughput Degradation Due to Tungsten
— Improved radiometric sensitivity

e Enhanced VisNIR Integrated Filter Coating Change
— Improved crosstalk, OOB, and RSR performances
— Higher polarization sensitivity: Bands M1 - M4

Other changes were also included but not expected to make

substantial change in the sensor performance
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Residual (%)

Residual (%)

SWIR Non-Linearity Issue (Low Radiance)

M8 dn,, fit between L, and L.,

M9 dn,, fit between L,,;,and L,...
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Issue characterized and root cause identified (electronics Voltage)
Plan to mitigate in the SDR software (3'¥ degree equation, or other options)
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DNB Non-Linearity Issue (Low Radiance)
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Limited to agg. modes at the end of scan (22-32)
Issue characterized and root cause identified (timing card setting)
Mitigation plan is in place at the expense of spatial resolution
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« Bands M1-M4 were non-compliant with the polarization
sensitivity reqguirements
A series of telecons were held with NASA/NOAA SMEs

— Provided impact assessments for Ocean, Land , and Atmosphere disciplines
— Correction methodologies available to enhance EDR products

« Additional testing was requested after TVAC

— Additional scan angles were measured using a broadband source
— Limited measurements performed with a laser source for model validation
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Successful and comprehensive J1 polarization testing was completed
- Uncertainty less than (0.4%), Repeatability within 0.13%

).




J1 NFR Performance at Beginning of
Life (BOL)

Band M5 (672 nm) detector 8
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